Tuberous sclerosis is an autosomal dominant inherited multisystemic disorder with a prevalence of about 1 per 5800±15 000. Classically it presents with the triad of mental retardation, seizures and angio®bromas 1 , but its expression is highly variable.
CASE HISTORY
A Turkish woman aged 30 came to the casualty department with low back pain. She gave no past or family history of note. On examination there was nothing remarkable apart from an erythematous facial rash, which had been present since her teens (treated unsuccessfully as acne). A sacral/ pelvic X-ray revealed sclerotic lesions suggestive of bony metastases ( Figure 1 ). Investigations that gave normal results included blood picture, renal and bone biochemical pro®les, tumour markers (aFP, CEA, CA-125, 5HIAA), ultrasound and technetium radioisotope scans of the thyroid, and mammography. A bone radioisotope scan showed extensive uptake in the long bones and intertrochanteric regions but no evidence of discrete metastases. The ®ndings were interpreted as neoplastic involvement of the bone marrow; however, aspirate and a trephine biopsy revealed a normocellular marrow with no evidence of malignancy. Multiple myeloma was also ruled out by the absence of Bence Jones proteinuria and the lack of serum paraprotein. Computed tomographic (CT) scans of the abdomen revealed multiple hepatic and renal lowattenuation lesions which were suggestive of angiolipomas. By this stage her symptoms had improved with simple analgesia and bed rest.
Renal angiolipomas are a major diagnostic feature of tuberous sclerosis 2 , so the patient was investigated further. A CT scan of the head revealed multiple calci®ed subependymal nodules and parenchymal lesions which were consistent with calci®ed hamartomas, and biopsy of the rash disclosed angio®broma. Our patient was assigned a diagnosis of tuberous sclerosis since she expressed three of the major diagnostic criteria (facial angio®bromas, subependymal nodules and renal angiolipomas) when only two are required for a de®nitive diagnosis 2 . Sclerotic bony appearances are not included in the diagnostic criteria but such lesions mimicking metastases have been noted previously 3 .
COMMENT
Clinical diagnosis of tuberous sclerosis can be dif®cult. No single clinical or radiographic sign is absolutely speci®c 2 . Accurate diagnosis is essential since the condition can affect multiple organ systems with debilitating consequences. Furthermore, there is a 50% probability of transmission to offspring.
Skeletal involvement in tuberous sclerosis usually consists of localized areas of sclerosis 3 . The differential diagnosis can include Paget's disease, bone metastases, osteopoikilosis and sclerotic bone islands 3 . In tuberous sclerosis the radiographic abnormalities are not accompanied by symptoms and raised alkaline phosphatase as they are in Paget's disease and bone metastasis.
Two tuberous sclerosis genes have been isolated and mapped to chromosome 9 (TSC 1) and chromosome 16 (TSC 2). Molecular testing is currently being developed and when commercially available it should enter widespread diagnostic use 4 . It would be a particularly valuable tool in diagnosis of clinically normal members of an affected family and individuals who do not ful®l the clinical diagnostic criteria. However, cases arising from germline mosaicism will still present diagnostic dif®culties 2,4 . The association between malignant disease and nephrotic syndrome has been appreciated for a long time. Membranous nephropathy has been linked with carcinoma and minimal-change disease with lymphoma (in particular Hodgkin's lymphoma). The association of minimal-change nephropathy and carcinoma is uncommon.
CASE HISTORY
A previously healthy woman aged 74 noticed swollen ankles and was admitted to hospital 24 hours later. She was found to have nephrotic syndrome with proteinuria 18.4 g/24 h and renal impairment (serum urea 15.4 mmol/L, creatinine 231 mmol/L). Other laboratory results included total protein 43 g/L, albumin 18 g/L, creatinine clearance 20 mL/min, total cholesterol 11.94 mmol/L, triglycerides 4.44 mmol/L, potassium 2.8 mmol/L, thyroid stimulating hormone 19.4 mU/L, free thyroxin 6.9 pmol/L, antinuclear factor negative, complements C3 and C4 within normal range. Bence Jones protein was not found in urine, nor were paraproteins detected on serum protein electrophoresis. On abdominal sonography the kidneys were of normal size, and an incidental ®nding was a 4 cm mass in the right lobe of the liver. Rather than undergo liver biopsy at that stage, the patient opted to have a repeat scan later. A renal biopsy specimen showed normal glomeruli with no segmental sclerosis and no immune complex deposition, consistent with minimal change disease. Steroids were given at the dose of 1 mg/kg per day, initially intravenously (methylprednisolone) and subsequently orally (prednisolone). Her additional therapy included ranitidine, atorvastatin, thyroxin, amphotericin B, amiloride, bendro¯uazide and ramipril. After a week the oedema began to subside and she lost 10 kg in body weight. Gradually the serum albumin increased and, after 4 weeks, proteinuria was absent, serum albumin had risen to 37 g/L, and serum cholesterol and triglycerides were normal. Steroids were discontinued after three months and she remained free from proteinuria. A second abdominal ultrasound, undertaken a month later, showed multiple small nodules in the liver suggestive of metastatic disease and a liver biopsy specimen contained metastatic poorly differentiated adenocarcinoma. On mammography there was a mass in the medial part of the right breast 13 mm in diameter which proved to be a primary breast adenocarcinoma. The patient was treated with tamoxifen, with little response, and died six months later.
COMMENT
The close association between solid organ tumour and minimal change nephropathy implies, but does not prove, causality. In most reports the tumour is renal cell carcinoma 1±5 . Others that have been linked with minimalchange nephropathy are adenocarcinoma of the colon 6,7 , small-cell lung carcinoma 8 and pancreatic adenocarcinoma metastatic to the liver 9 . An association with breast cancer (with lymph node and bone metastases) has been reported once 8 . In some cases the nephrotic syndrome remitted completely after surgery for carcinoma 2, 6, 9 . Although the association of carcinoma with minimal change disease is rare, it should be borne in mind particularly in older patients.
